Comparative receptor based brain delivery of tramadol-loaded poly(lactic-co-glycolic acid) nanoparticles.
Receptor mediated endocytosis or transcytosis has been reported for drug delivery across Blood-brain barrier (BBB) and hence, the aim of the present investigations was to prepare and compare brain targeting efficiency of tramadol-loaded poly(lactic-co-glycolic acid) (PLGA) nanoparticles surface modified with transferrin (Tf) and lactoferrin (Lf). Nanoparticles of tramadol were prepared using nanoprecipitation technique and surface conjugated with Tf and Lf using epoxy linker. Prepared nanoparticles were characterized for their size, surface charge, drug entrapment, transmission electron microscopy and in vitro drug release. The surface density of Tf and Lf was estimated by protein estimation. The drug distribution in blood, brain and other tissues was studied in mice after intravenous administration. Tf and Lf anchored nanoparticles exhibit enhanced uptake with 2.38 and 3.85 folds higher targeting respectively in the brain when compared with unconjugated nanoparticles. The brain targeting observed for Lf anchored PLGA nanoparticles (Lf-TMD-PLGA-NP) was 1.62 folds that of Tf anchored PLGA nanoparticles (Tf-TMD-PLGA-NP). Hence, the study revealed Tf and specially Lf as promising ligand for enhanced brain deposition of tramadol.